Background: A randomised controlled trial (RCT) in general practice, recruiting incident patients with (sub)acute sciatica, was discontinued because of insufficient recruitment.
Method: To analyse the underperforming recruitment, patient information systems of 20 general practices were screened twice a month to search for eligible patients and identify reasons for noneligibility. Secondly, after study termination, an open question was distributed to the participating GPs for their views on the recruitment process.
Results: A total of 116 GPs from 37 general practices collaborated in the trial. Only eight of 234 patients were included after 12 months. The 22 GPs who offered their opinion on the main reasons for unsuccessful recruitment considered that these were the low incidence rate and strict eligibility criteria, a strong patient and/or GP preference, and time constraints.
Conclusion: For this RCT, multiple factors were related to recruitment problems but it remains unknown which determinants prevailed. As the research question is unanswered but remains relevant, it is recommended that GPs' daily practice is taken into account when designing an RCT, a van 
Introduction
Last summer our small medical team visited the Calais 'Jungle'. Since that time much has changed and the camp is being demolished and by the time this article is read, it will probably be long gone. Some youngsters are finally being brought to the UK under the 'Dubs' amendment. However, once this camp is cleared it will not solve the ongoing flight of refugees from war torn areas: other camps are already appearing.
July 2016
A young Afghan man caught his finger on a sharp point while trying to cross a barbed wire fence. The finger was partially degloved. He attended the local hospital, where they placed a few sutures, but now, 2 weeks later, the skin is necrotic and the underlying tissue looks infected. He is in danger of losing his finger.
A middle-aged Sudanese man has been having rigors and is generally unwell. He says it is similar to when he last had malaria.
A young Ukrainian woman complains of lower back pain and urinary frequency. The paths of these three people may never have crossed; yet here they are, denizens of the Calais Jungle. They turn up to a makeshift primary care 'clinic' that we set up in the heart of the unofficial refugee camp one weekend in July 2016.
With only basic medical supplies, we are immediately challenged by what we see. How can we arrange secondary care for the young Afghan in danger of losing his finger? We try to persuade him to return to the original local hospital, but he is reluctant. It was not a good experience for him the first time round.
With the other two patients, it is easier. They can attend the Salam clinic run by a local association during weekdays. Later, we receive word that malaria has been confirmed in our Sudanese patient.
More people arrive, presenting with scabies, rat bites, tinea, chest infections, and wheezing from inhaling smoke from fires lit to cook and keep warm in their tents at night. We examine a severely malnourished 2-year-old boy. We meet several of the camp's 600 unaccompanied children, at grave risk of sexual exploitation. We learn that there is inadequate safeguarding in place to protect them. A young Eritrean man comes in worried about his eye. He has sustained direct ocular trauma from a rubber bullet, and will never see normally again out of that eye. We see haematomas from police batons, and hear about children being exposed to tear gas again and again ( Figure 1 ).
The reality
These are no ordinary patients. They have travelled far from home to escape war, poverty, and misery. They have endured personal odysseys to get here, experienced untold hardships, and suffered unimaginable privations. Many have survived the loss of their families, torture, and rape. Their journeys over, for the moment at least, they must make their homes in the Calais Jungle. Their new shelters are in many cases mere tarpaulin covers, and their new beds just rugs on the ground. They own next to nothing. There is little for them to do, besides use their ingenuity to cross the English Channel in search of a better life. They are vulnerable to exploitation, crime, injury, and disease. Potentially violent clashes with local police, with other ethnic groups resident in the Jungle, or local far A complicating factor is that the protocol must have minor interference with daily practice to be feasible.
10
Thus, a delicate balance is required between patients and GPs' needs, and research aims that will ultimately benefit the patient. The authors developed and received funding for a pragmatic design of an RCT on sciatica, the most prevalent specific type of low back disorders seen by GPs. Current treatment of sciatica in general practice aims to enable patients to stay active and return to daily activities as soon as possible.
11 Therefore, pain relief through adequate analgesic(s) prescription is an important condition; however, the best approach for prescription of pain medication in sciatica remains unclear.
12
This RCT, the STEP-UP trial, aimed to assess the clinical and cost-effectiveness of immediate opioid pain medication (followed by step-down) versus stepped-up pain medication according to the current clinical GP guidelines, in patients with (sub)acute sciatica in general practice over a period of 12 weeks.
13
During 12 months of recruiting in general practices, 23 patients were assessed for eligibility by the research team, of which only eight (3.4% of the target 234 patients) could be included in the trial. Because the inclusion rate was too slow to recruit a sufficient number of patients in the remaining time available, the study was prematurely terminated after 1 year.
The aim of this study was to describe determinants in the recruitment process that ultimately led to discontinuation of this trial.
Method Trial design and setting
The STEP-UP trial was a pragmatic, multicentre, open-label, superiority RCT with a parallel group design, in general practices, with a 3-month follow-up, as shown in Box 1 and Figure 1 . up medication (step 1: paracetamol; step 2: non-steroidal anti-inflammatory drug [NSAID]; step 3: tramadol; step 4: morphine) or receive immediate morphine; followed by a taper period (step-down).
Selection and recruitment of GP practices
It was calculated that the cooperation of at least 91 GPs was needed to recruit 234 patients with (sub)acute sciatica within 21 months. 14 GP practices were identified in the southwestern area of the Netherlands -selected by zip code -and recruited by mail, followed by a phone call to make an appointment (practice visit or by phone with the choice up to GP) to explain more about the trial. The search area was expanded every month until the numbers were reached; and GP recruitment was continued when it was discovered that patient recruitment from the 91 GPs was behind schedule. A monthly newsletter was sent to update the GPs about the trial, and on request an e-mail reminder was sent every 2 weeks, containing information on eligibility criteria, how to invite patients to join and the consent procedure. Furthermore most general practices were visited regularly to remind GPs and practice nurses about the trial. 6. Hypersensitivity to paracetamol, NSAID, or opioids 7. Previous or active peptic ulcer 8. Direct indication for surgery (fast progression of paresis of cauda equine syndrome) 9. History of substance addiction or abuse Outcome Primary outcome was the severity of radiating leg pain measured daily over a 6-week follow-up period using an 11-point numerical rating scale (score range 0-10), with a higher score indicating more pain. 
During the consultations
The GP performed physical examination, briefly informed eligible patients about the trial, invited them to participate and then notified the research team. The researcher contacted the patient to further assess eligibility, explain the informed consent procedure, and elaborate on any questions. Patients could consider participation in the study for as long as they wished, unless they were not using stronger medication than NSAIDs. After enrolment and randomisation by the research team, both patients and GPs were informed promptly by phone: the GP prescribed medication accordingly and patients could collect the medication the same day. Using this strategy, by September 2015 (after 6 months of recruiting) only one patient was included in the trial.
Screening of GP information systems
The GP information systems of 20 of the participating general practices (a total of 72 GPs) were screened systematically every 2 weeks during 3.5 months for patients that visited the general practice with International Classification of Primary Care (ICPC) code L86 (sciatica). The GP practices decided for themselves if they would participate in this screening option. If so, every 2 weeks they could assess the patients on the list for eligibility and send letters to invite them for study participation. After a week a reminder letter was sent. Both letters contained the patient information form, a response form, and a stamped return envelope. If patients returned the response form, they were called by the research team to further inform them about the trial, re-assess eligibility and for the informed consent procedure. After enrolment and randomisation by the research team, both patients and GPs were informed promptly by phone: the GP prescribed medication accordingly and patients could collect the medication the same day.
Delayed inclusion and discontinuation of the study
When inclusion was clearly delayed, the problems were discussed during a GP network meeting in September 2015, with about 11 representatives of the participating general practices. Ten GPs were interviewed at their workplace and a research team meeting was scheduled to discuss the main reasons for delay and possible steps to be taken. A STEP-UP month was organised, where all participating GPs and practice nurses were visited to motivate them, strengthen their involvement, and enhance recruitment. A weekly newsletter was sent out to activate GPs and there was a voucher reward for every new patient admitted by a general practice. Nevertheless, the study was terminated as the measures taken showed insufficient effect. After discontinuation (30 March 2016), each participating GP was sent a written survey, asking: Why do you think we were unable to include a sufficient number of patients in the STEP-UP trial?
Results

GP recruitment
GP recruitment started in January 2015 and patient recruitment in April 2015 with the cooperation of eight general practices and 36 GPs. The research question was considered relevant by the GPs that wanted to participate. For the negative responders, the main reasons for declining participation were lack of time, participation in other trials, or lack of interest in the topic. When patient recruitment was discontinued in March 2016, more than 450 general practices and GPs had been invited to join the trial; of these, 37 general practices with 116 GPs were participating in the study. Figure 2 shows the results of the systematic screening of the GP information systems in 20 general practices. Of the 582 patients screened during the 3.5-month time frame, 71 (12%) were potentially eligible. GPs sent invitations to 41 of these patients (58%) of whom 10 (24%) returned the registration form. Finally, of these, two patients were included and eight were either excluded or declined to participate.
Patient recruitment
Reasons for insufficient recruitment
Following the project group meetings and interviews with GPs, factors that could have contributed to the low inclusion were identified.
1. Strict eligibility criteria: based on data from an earlier completed RCT (135 patients with [sub] acute sciatica recruited from 61 GPs over 18 months; May 2003-November 2004), 14 an estimation was made of the number of GPs needed to recruit 234 patients within 21 months. However, for the present trial the earlier inclusion/exclusion criteria were adapted (that is, they were stricter). For example, in this study, a pain score (visual analogue scale) of 7 instead of 4 was required to participate, and criteria to prevent adverse events or abuse were added because this study involved NSAIDs and morphine. The effect of these adaptations on recruitment was greater than expected. In retrospect, a more conservative estimation of the speed of recruitment was needed. 2. Incident case study: the trial was designed to enrol patients consulting their GP with (sub)acute sciatica. Inclusion estimates were based on the incidence of sciatica in the Netherlands, which is estimated at 5 per 1000 persons/year in general practice. 15 In addition, the incidence (all ages) of ICPC code L86 (sciatica) in general practice was 15.2 per 1000 patients/year in 2014, according to the NIVEL Primary Care Database. 16 However, in fact, due to the restrictive eligibility criteria, only 12% of the patients with ICPC code L86 were eligible for participation, which results in approximately four eligible patients/year per full-time GP.
Of the 116 GPs, 22 (19%) responded to the written survey (that is one question about the reasons for recruitment failure) sent to each GP after discontinuation of the study. Their answers are presented in Box 2: 11 (50%) mentioned a strong patient preference and/or GP preference for either the step-up or step-down approach; six GPs (27%) mentioned the low incidence rate; and six (27%) the strict eligibility criteria. Other constraints included time and priority constraints, forgetfulness, and prevention of (further) treatment delay for their patients. A summary of reasons is shown in Table 1 . In (unstructured) interviews GPs mentioned a few trends in general practice that also may have influenced the course of this trial:
1. Changes in patient populations and prescription habits: epidemiological research shows a tendency of increased production and utilisation of prescription opioid analgesics for the treatment of non-cancer pain in industrialised countries; this might also apply to our targeted study population. 17-21 Furthermore, with increasing comorbidity and an ageing population, the use of NSAIDs and/or tramadol is contraindicated more often, which could accelerate the process from step 1 to 4, by skipping steps 2/3. 2. Process of shared decision making and patient-centred care: the decision-making process in modern general practice has become more patient-centred. The doctor-patient relationship is increasingly based on shared decision making, with respect for patients' autonomy, instead of paternalism. The chosen approach largely depends on patient characteristics and their preference and expectations; 22,23 for example, for pain medication, personal preferences can be strong. Some GPs mentioned that patients prefer drugs other than morphine, because morphine is considered to be too strong (for example, for fear of adverse events, or wanting to keep driving). Other patients, in contrast, request stronger pain medication and/or diagnostics. Thus, their GPs already have to negotiate to prevent unnecessary diagnostics. Consequently, patients on both sides of the spectrum did not want to be randomised. 3. Priority setting: the changes in both healthcare system and healthcare include societal developments, the transition of several disease treatments and general psychological care from secondary to primary care, decentralisation of youth and elderly care, implementation of new . If, after this, patients could still be included, it was hard to include them and was too demanding in time and effort from the GP.
. As a GP I am already used to prescribe morphine in case of severe pain. . In the trial design phase these problems were mentioned by GPs; for example in the GP network meeting, but I have the feeling this wasn't taken into account enough.
. . Because of this, I don't think about including a patient in the trial at the right moment; I forget it.
. Eligibility criteria . Forgetfulness 6 When the trial was presented, we thought the research question to be very relevant. From the start of the trial I realised I found it hard to leave the choice for pain medication out of hands. In two cases with approximately the same amount of pain, you still choose a different pain management method per patient, depending on many other factors than just the pain. I didn't want 'the randomisation' to decide this. But it's a pity that this means we will not have an answer to the research question.
.
Shared decision making 7
It is difficult to ask a patient to participate in research before starting an intervention (for example, start of medication). So in this case it also didn't help to select patients later with the screening, most of them were already using medication. And for ... research: the GP 'just' forgets about it. The GP assistant is the first contact moment with the patient; it would already help if they ... put a note in the patient's file about the possibility of participating in the trial.
. The pain score threshold for inclusion in the trial was very high (inherent to the possibility of opioid medication as painkillers): that is just quite rare.
. And secondly: in such pain, patients have often already tried a lot of pain medication themselves, which makes participation in a trial and randomisation to the control arm feel like starting over with something you already knew it didn't help.
Shared decision making
. Eligibility criteria
13
The trial concerns a group of patients that demands and needs direct help. . These are often patients with impatience, demanding a quick solution. As a GP you want to take away the agitation (and sometimes the 'demanding' behaviour) and quickly offer a bit of relief and structure through explanation and medication. The procedure through trial participation is too exhaustive.
. As a GP, I don't want 'this' patient to be randomised in the control arm; because I already changed my prescribing patterns a few years ago, so the treatment arm is how I currently treat my patients.
Shared decision making
. Delay
20
In the acute phase you already act on your findings; so if morphine is needed, you have already prescribed this before the trial comes into focus.
21
. This is a proactive study, therefore I have to remember it at the moment itself.
. Usually the treatment of choice is the result of a -sort of -negotiation between patient and GP.
. Often patients already used paracetamol, or react like: 'Paracetamol?', and they feel unheard.
. 
Discussion Summary
This study described the rationale behind a prematurely discontinued RCT and identified several barriers that could have contributed to the low inclusion rate. The main study-related factors were the strict eligibility criteria and the trial design, aiming to enrol incident cases with an acute condition. The main external factors were societal developments and changes in patient populations, prescription habits, and the doctor-patient relationship. Research is needed to expand evidence for guidelines in the diagnosis and treatment of diseases within primary care. This article describes a trial that was not successful, to enable other researchers and GPs to learn from this experience.
Strengths and limitations
This study's main limitation was that the protocol seemed too complex to fit well into the daily clinic, for example resulting in a problem for patients with an acute need for pain medication due to the informed consent procedure. It was not possible to determine further strengths and limitations as the trial was prematurely discontinued.
Comparison with existing literature
This experience is not new: achieving sufficient patient recruitment in clinical trials in general practice is an ongoing problem. [24] [25] [26] Many prospective studies depend on GPs to recruit patients. However, for various understandable reasons, there is a discrepancy between the number of GPs that agree to participate and the number that actually recruit patients, even though they thought it was feasible in practice. 27, 28 This is why training of clinical staff -such as GPs, GP assistants, research nurses -is vital to improve patient recruitment, as mentioned by Donovan et al. 29, 30 Their research shows increases in trial participants after staff training programmes and individual tailored feedback and support. Bower et al suggests to increase public and professional engagement with research to improve participation by both clinicians and patients.
31
Literature research in this field suggests that, in general, the recruitment rate (even in successful trials) is lower than anticipated. 32 Apparently researchers are often too optimistic about the number of eligible patients, and the GPs' time and ability to recruit patients. 33 According to Lasagna's Law, they overestimate the incidence of patient availability. 24 This addresses the difficulty of predicting numbers by researchers, especially in studies with complex eligibility criteria and in studies that require incident cases of acute conditions. 34 For future research, a pilot study should be performed (if financially feasible) in which the inclusion/exclusion criteria are tested before going full scale.
24,35
Alternatively, as suggested by Haidich et al, patient enrolment patterns during the first 2 months can be analysed and will often predict the eventual ability of a trial to attain its target sample size.
36
Some determinants are associated with a higher risk of recruitment failure; for example, restrictive eligibility criteria which is often a result of the difficult balance between diminishing risks for individual patients and maintaining the generalisability of trial results, and studies interfering with the GP's decision-making process; that is, when recruiting patients has a direct impact on usual care after the randomisation process. 33 A systematic review highlights the same main barriers for clinicians and patients experienced in the current study, including time constraints, potential impact on the doctor-patient relationship, concern for the patient, loss of professional autonomy, patient preferences, and/or difficulty with the consent procedure. 37 Treweek et al suggests that a financial incentive for patients could have been a promising strategy to increase patient recruitment, next to an open trial design and the telephone reminders already used in this trial. 38 The PRECIS wheel is a tool developed by Thorpe et al that can be used by researchers to help them designing a trial that is consistent with their purpose. 39 Reflecting on this, because of the nature of the disease (sciatica) and the strength of the medication this trial was testing (morphine), the in-and exclusion criteria of the current trial were rather narrow, while the trial design itself was pragmatic. Comorbidities that were sometimes common, where reasons for exclusion in this trial. From that perspective, this trial appeared to be less pragmatic than orginally aimed for.
Implications for research and practice
From the GPs' viewpoint there was a contradiction between practising research or practicing medicine in the consultation room. As researchers, we should aim to close this gap by designing simple and convenient protocols that facilitate participation in research during busy consultation schedules. Training and support should be offered when needed. 40 If possible, researchers should prevent too much interference in regular practice and create a format that fits in the daily routine tasks of GPs.
Referring a patient to research should be as easy as referring someone to a specialist or paramedical discipline: preferably, one 'click' away, no paperwork involved, and using existing digital referral systems. The introduction of practice nurses for both somatic and psychological care paved the way for task delegation in chronic care and psychosocial support. Regarding evidence-based medicine in primary care, it is worthwhile to investigate the possibilities of involving research nurses in general practice to make research a part of daily practice. However, the applicability of dedicated research nurses in general practice might be limited, both for logistic reasons (wide variation in staffing models worldwide), financial (who pays) and practical reasons (for example, access to patient information might be limited for research nurses because of privacy laws). Aiming for more involvement of GP assistants in the recruitment process is a more pragmatic and achievable solution. Compensation for the practice for the additional time and expenses related to the research in that case will be a point of discussion. Another possibility is to combine care and research into an integrated service/ research clinic, as is more often seen in the UK.
31,41,42
In summary, several recommendations can be made in the aim to try and avoid/prevent recruitment problems:
. if financially possible, perform a pilot study to investigate the feasibility of recruitment and examine potential threats before going full scale; and
. use of dedicated research staff in larger general practices, or involving trained GP assistants in an early stage of the research in smaller practices, might be an effective way to support GPs to outsource eligibility screening and study entry.
For future research, recommended topics are:
. to address important research questions with clear clinical relevance and of daily interest for GPs and their patients. 31 The protocol and data collection should be straightforward, to have the least disruptive impact on regular care and doctor-patient interaction; 43 and . to have no or restricted impact on usual care delivery during consultations and only register how care is delivered, to minimise the demands made on GPs and their patients.
To conclude, although multiple factors played a role in the unsuccessful recruitment for this trial, it remains unknown which of the determinants played the most important role. 
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